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■ Special luncheon presentation-an outsider’s view of Montana’s business
climate and the prospects for econom ic development.
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presentation. The theme this year is the 
Montana economy and how it is affected 
by national and world events.
At the meeting’s close, you will know 
a lot more about what’s ahead for 1988. 
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All programs run from 8:15 a.m. to 1:15 p.m.
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Trends in the Wood 
and Paper Products 
Industry and Their 
Impact on the 
Economy in the 
Pacific Northwest
Charles E. Keegan III 
Paul E. Polzin
The wood and paper products industry historically has played a 
major role in determining the 
direction of the economy of the 
Pacific Northwest. Difficult times for 
the industry in the early 1980s 
influenced economic conditions 
throughout Idaho, Montana, Oregon, 
and Washington. This article discusses 
the economic conditions in the Pacific 
Northwest, focusing on how declines 
in wood and paper products 
employment and labor income have 
affected the region’s economy. It also 
discusses the reasons underlying the 
past declines and the outlook for the 
future.
This article appeared in the November 
1987 issue o f the Journal o f  Forestry.
©  Copyright 1987 by the Society o f 
American Foresters.
General economic conditions 
and the basic Industries
There is little doubt that the economy 
of the Pacific Northwest performed 
poorly during the early 1980s. Stable 
or declining per capita and labor 
income, as well as only modest 
population growth, indicate the 
unfavorable economic conditions that 
existed in the four-state region. 
Inflation-adjusted per capita income 
remained stable between 1980 and 
1985 in Idaho, Oregon, and 
Washington, but declined about 4 
percent in Montana. This lack of 
growth, combined with an 8 percent 
nationwide increase, resulted in 
sizable declines in relative economic 
well-being in each of the four Pacific 
Northwest states in the 1980s (Bureau 
of Economic Analysis 1986).
Nonfarm labor income (after 
adjusting for inflation) in all four 
states declined from 1980 to 1982, 
followed by modest increases during 
the 1983 to 1985 period. Nonfarm 
labor income consists of the wages 
and salaries, proprietors’ income, and 
certain fringe benefits of all working 
persons, except those working on 
farms and ranches. In other words, it 
is the labor income of all persons 
(except those in agriculture) 
participating in the current 
production of goods and services, 
sometimes called “nonfarm 
participation income.” Changes in 
nonfarm labor income provide an 
approximate equivalent to changes in 
gross national product or other 
indicators of overall economic activity 
which are not available for individual 
states.
The slowdown is well illustrated by 
the fact that by 1985, three of the 
four northwestern states had not yet 
regained their 1979 level of nonfarm 
labor income. In Oregon, inflation- 
adjusted nonfarm labor income in 
1985 was 8 percent below 1979. The 
levels were about 7 percent lower in 
Montana and about 3 percent lower 
in Idaho. Only Washington had 
regained its prerecession value, but 
just barely; the 1985 figure was only 
0.2 percent above 1979 (Bureau of 
Economic Analysis 1986).
During the 1970s, all four states 
experienced population growth above 
the national average. In the early 
1980s, however, only two of the four 
states, Idaho and Washington, 
exceeded the U.S. average, and then
Figure 1. Labor income 
in basic industries
for the Pacific Northwest, 
1979 and 1985






net loss -$ 8 2 5
Income loss or gain, 1979-85 
by basic industries (millions)
Industries experiencing dedines were 
fisheries (down 75.4% ), agriculture (down 
31.2% ), and water and rail transportation 
(down 18.4%). Growing basic industries were 
federal m ilitary (up 35.8% ), federal civilian (up 
4.2% ), and transportation equipment (up 
5.7%).
2
Labor income— wages and salaries, proprietors’ (self-employed) in­
come, and certain monetary fringe benefits of all persons working in 
the specified industry.
Basic industries— industries that depend heavily on markets outside 
the area or are otherwise influenced by factors originating beyond the 
boundaries or the region where they are located. Labor income 
earned in basic industries represents a net injection of new funds into 
an area’s economy.
1985 dollars—dollars worth what they were in 1985. Calculated using 
the price index for personal consum ption expenditures published by 
the Bureau of Economic Analysis, to elim inate the effects of inflation.
O ther m anufacturing— manufacturing industries producing for mar­
kets outside the region where they are located, which have not been 
explicitly identified. Examples include prim ary metals refining, certain 
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Income loss or gain, 1979-85 
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Income loss or gain, 1979-85 
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Income loss or gain, 1979-85 


















Industries experiencing declines were 
fisheries (down 57.0%), agriculture (down 
13.9%), water and rail transportation (down 
19.3%), nonelectrical machinery (down 
10.6%), and instruments and related items 
(down 7.3%). Other manufacturing was up 
68.2%, primarily because several U.S. Navy 
shipbuilding contracts were awarded to firms 
in the state.
Idaho experienced the smallest percentage 
dedine of the four Pacific Northwest states. 
Industries experiencing dedines were food 
products (0.9%), federal civilian government 
(4.4%), and railroads (11.8%). Growing basic 
industries were agriculture (20.9% ) and other 
manufacturing (13.0%).
Montana suffered the largest percentage 
dedine of the four Pacific Northwest states.
All of the basic industries dedined.
‘ The 1985 labor income actually overstates 
the true figure because agricultural labor 
income was adjusted upward to correct for a 
severe but short-term  drought—the figure 
here assumed "norm al’’ weather.
Source: Bureau of Economic Analysis 1986.
“There is little doubt that the economy o f the Pacific 
Northwest performed poorly during the early 1980s.
only narrowly (Bureau of Economic 
Analysis 1986).
The trends in population, per 
capita income, and nonfarm labor 
income tell the same story: there was 
a significant deceleration in economic 
growth in the Pacific Northwest in the 
1980s as compared to the 1970s. 
Further, although the conditions in 
the early 1980s were partially 
associated with the business cycle, 
they were clearly more severe than 
had occurred during earlier recessions.
The data for the general economic 
indicators (population, per capita 
income, and nonfarm labor income) 
do not tell the whole story.
Specifically, they do not reveal why 
economic growth in the Pacific 
Northwest decelerated in the 1980s.
A simple and widely used technique 
to analyze local-area economic growth 
is the economic base approach. This 
method divides the local economy into 
basic and derivative sectors. The basic 
(or primary) industries depend heavily 
on markets outside the area or are 
otherwise influenced by factors 
originating beyond the region’s 
borders.
For example, basic industries which 
export products from the Pacific 
Northwest include agriculture, the 
wood and paper products industry, 
and aircraft manufacturing. Basic 
industries which do not export 
products but depend on outside 
factors and bring additional funds 
into the region are the federal 
government, railroads, and port 
activities on the Washington and 
Oregon coasts. Derivative industries, 
on the other hand, serve the local 
population and include such activities 
as retail trade, services, and local 
government.
Workers’ earnings in basic 
industries represent an injection of 
new funds into a region’s economy, 
which in turn creates additional 
income as these dollars are spent and 
respent in the local area. In other 
words, growth (or decline) in the basic 
industries leads to further increases 
(or decreases) in the derivative 
industries.
Basic industries are measured in 
terms of labor income rather than 
employment or output. Basic labor
income includes wages and salaries, 
proprietors’ income, and certain 
monetary fringe benefits for all 
persons working in the basic 
industries. It is the level of basic 
earnings that affects a local economy, 
not necessarily the number of basic 
workers or production. It makes little 
difference whether $20,000 of basic 
industry income represents the salary 
of one person, or the earnings of two 
workers each making $10,000.
Labor income in basic industries 
only partly explains changes in 
economic growth. The data presented 
here do not portray a comprehensive 
model of economic growth in the 
Pacific Northwest. For example, these 
figures do not include import 
substitution, transfer payments, or 
other sources of local economic 
growth. In addition, time lags are not 
incorporated into the analysis, nor are 
other techniques accounting for the 
subtleties and complexities of the 
Pacific Northwest economy.
Finally, even though basic industries 
represent a straightforward concept, 
they can be difficult to measure.
Some do not correspond to the 
Standard Industrial Code developed 
by the U.S. government to classify 
firms and workers by type of product 
produced. We provide no estimates, 
for example, of the tourist industry 
because portions are found in retail 
trade, services, and other categories. 
Similarly, we have not included 
figures showing the roles of Seattle, 
Portland, and other major urban 
areas as centers of national 
commerce.
Figure 1 shows labor income in 
basic industries for the four Pacific 
Northwest states. The data are for 
1979 and 1985, corresponding to the 
peak of the last business cycle and the 
latest information available. The 
figures have been converted to 
constant 1985 dollars to account for 
inflation effects. Table 1 summarizes 
the data for the four states 
individually and for the Pacific 
Northwest as a whole.
What do all these numbers mean? 
Simply put, there has been an 
economic slowdown in all four states, 
and the wood and paper products 
industry was a major contributor in
each case. General economic 
indicators all show that there was 
deceleration in economic growth 
during the early 1980s compared to 
the 1970s. The wood and paper 
products industry is a major 
component of the economic base in 
each state, and it experienced declines 
of roughly 24.5 percent from 1979 to 
1985. Increases or decreases in the 
other basic industries exacerbated or 
counterbalanced the trends in wood 
products and led to the differences 
between the states in overall economic 
performance.
Trends in the wood and paper 
products industry
The 24.5 percent reduction in labor 
income in the wood products industry 
in the four Pacific Northwest states 
suggests, at first glance, that this 
industry should be in shambles. But, 
output trends between 1979 and 1985 
reveal a surprising fact: there were 
declines in production, but they were 
much less than the decreases in labor 
income. Specifically, the four states’ 
timber harvest was essentially 
unchanged between 1979 and 1985, 
compared to the 24.5 percent decline 
in labor income.
The output of the major 
components does not reflect the 
substantial decline in labor income. 
Sawmills, plywood plants, and log 
exports showed declines that were 
substantially less than the percentage 
decline in labor income. For example, 
as shown in table 2, 1985 lumber 
production was 4 percent below 1979 
levels, plywood production was down 
by 12 percent, and log exports 
declined by 7 percent. The output of 
the pulp and paper industry appears 
to have increased since 1979.
Changes in output in the pulp and 
paper industry are difficult to 
quantify with precision. To avoid 
disclosing information for individual 
companies, figures on specific 
components are often deleted from 
reports on the industry. In addition, 
the industry is diverse, including 
sulfite, sulfate, groundwood, and 
semichemical pulp mills that produce 
and market pulp and paper as well as 
paper products (tissue, milk cartons.
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*The wood products industry obviously has become less 
labor intensive since 1979.
and paperboard). Based on available 
information, output in 1985 appears 
to be slightly higher than in 1979 
(Bureau of the Census 1980, 1986).
The major cause of the decrease in 
labor income was an employment 
decline in the wood products industry. 
There were also small declines in 
constant dollar labor income per 
worker between 1979 and 1985. This 
was caused by lower average hourly 
wage rates implemented at some 
companies and perhaps by decreases 
in average weekly hours worked 
because of weaker markets in 1985, 
versus 1979.
Total employment in the wood and 
paper products industry in the four 
states declined from about 190,000 in 
1979 to 150,000 in 1985, a decrease 
of more than 20 percent (Warren 
1986). Employment in pulp and paper 
manufacturing in the four states was 
virtually unchanged between the two 
years, with 27,700 workers in 1979 
and 27,900 workers in 1985 (Warren 
1986; Bureau of Economic Analysis 
1986). The decline in employment has 
been primarily in wood products. 
Stated differently, the wood products 
industry in 1985 produced more than 
90 percent of its 1979 output with less 
than 80 percent of its 1979 
employment.
The wood products industry 
obviously has become less labor 
intensive since 1979. This occurred for 
two primary reasons: mechanization 
and changes in industry structure.
Mechanization. The level of 
mechanization and related output per 
worker increased substantially from 
1979 to 1985. These changes affected 
timber harvesting and all types of 
manufacturing facilities in the wood 
and paper products industry.
Mechanized harvesting systems are 
now quite common. The efficient use 
of a mechanized feller, grapple 
skidder, and mechanized delimber can 
easily reduce the number of woods 
workers by 80 percent when 
substituted for hand felling, choker 
skidding, and hand delimbing 
(Jackson, Withycombe, and Keegan 
1984).
The manufacturing sectors are also 
less labor intensive, especially sawmills 
and plywood plants. In Montana,
where the most detailed mill-level and 
production employment data are 
available, output of lumber per 
worker increased more than 80 
percent during the first six years of 
the 1980s (Bureau of Business and 
Economic Research 1987). Plywood 
output per worker is up about 50 
percent since 1981. Data from other 
states reveal the same basic trend 
(Miller Freeman Publications 1980 
and 1986; Bureau of Business and
Economic Research 1981 and 1986).
Most of the increased plywood 
output per worker in Montana is 
directly related to production 
efficiency. There were no major 
changes in the characteristics of raw 
material input (such as the use of 
larger diameter logs) or shifts in 
products (such as producing lower 
grade plywood) that.might reduce the 
number of workers per unit of output. 
In fact, the trend leaned toward
Table 1
Labor Income Changes, Basic Industries 
Pacific Northwest 
1979-1985
—Changes in 1 
Labor In 
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Washington -825 -5.9 -555 -23.4 -270 -2.3
Oregon -445 -6.2 -776 -25.6 331 8.1
Idaho -30 -1.1 -175 -26.1 145 7.1
Montana -350 -17.9 -68 -19.9 -282 -17 J
TOTAL -1,650 -6.4 -1,574 -24.5 -76 -0.4
Source: U.S. Department o f  Commerce, Bureau o f Economic Analysis 1986.
Table 2
Timber Harvest and Product Output 





Timber harvests1 17,562 17,000-18,000* 0
Lumber production’ 14,303 13,751 -4
Plywood and structural panels4 10,916 9,635 -12
Log exports1 3,234 3,004 -7
Pulp and paper production’ „ +0-10
tim ber harvests and log exports are expressed in million board feet, 
Scribner.
*1985 timber harvest levels are preliminary estimates from the USDA Forest 
Service.
’Lumber production figures are expressed in million board feet, lumber tally. 
’Plywood and structural panels are expressed in million square feet, 3/8- 
inch basis.
’Because of the diverse nature of this industry and because some data are 
withheld to avoid disclosing figures for individual firms, the changes in 
output for this section could not be estimated precisely.
Sources: University of Montana, Bureau of Business and Economic Research 
1977, 1981, 1982, 1986; D. D. Warren 1986; Western Wood Products 
Association 1986a.
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*6Some changes in the structure o f the wood products 
industry in the Pacific Northwest resulted in fewer workers 
per unit volume o f output.
peeling smaller logs and producing 
more sanded and plugged plywood. 
Both require more workers per unit of 
output, all other things being equal.
While some sawmills in Montana 
became more selective in the 1980s 
and purchased larger and higher 
quality logs than in the 1970s, sawmill 
operators say there was little 
alteration in the size of the average 
log processed between 1979 and 1985, 
within given sawmill types. As 
discussed below, some changes in 
output per worker can be attributed 
to changes in the kinds of sawmills 
producing lumber.
Some increases in output per 
worker might have been temporary 
because they were reflections of short­
term adjustments by producers to 
cope with poor market conditions. 
These included deferring maintenance 
of capital equipment and shifting 
logging to easy sites. Both would 
temporarily boost output per worker.
Conventional wisdom holds that, as 
market conditions deteriorate, output 
per worker increases and production 
declines because the least productive 
workers and mills are taken out of 
production first. This certainly 
occurred as the industry entered the 
recession in 1980. In the Pacific 
Northwest, however, output per 
worker continued to rise as the 
industry recovered from the trough of 
the 1982 recession.
In Montana, where 1986 and 1987 
figures are available, output of 
lumber and plywood per production 
worker continued to increase even 
during the improved market 
conditions in 1986 and 1987. Major 
producers in Montana attribute the 
advances in output primarily to 
installing new or updating old 
equipment or, in some instances, 
replacing older mills. Contacts in 
other northwestern states confirm the 
trend.
The difficult markets of the early 
1980s certainly stimulated some mill 
operators to do more with what they 
had, but most of the increases in 
output per worker were due to 
investment in new, labor-reducing 
equipment. The remaining increase in 
lumber production per worker
resulted from a shift in the type of 
lumber produced.
Changing industry structure. Some 
changes in the structure of the wood 
products industry in the Pacific 
Northwest resulted in fewer workers 
per unit volume of output. These 
included increases in the size of the 
sawmill sector compared to the 
plywood sector, as well as shifts from 
one lumber type to another. Plywood 
plants employ proportionately more 
workers per unit volume of timber 
processed than do sawmills. In 
Montana and Idaho, the plywood 
industry historically has employed 
approximately 50 percent more 
workers per board foot (Scribner) of 
timber processed (Jackson and Keegan 
1984). A similar relationship exists in 
Oregon and Washington (Miller 
Freeman Publications 1980, 1981, 
1986; Larsen and Bearden 1986). As 
shown in table 2, there was a larger 
decline in plywood output than 
lumber output.
Another change in industry 
structure is a shift toward producing 
studs and dimension lumber rather 
than the more labor intensive and 
higher valued board, shop, and select 
grades of lumber. In some species, 
this has also involved a shift to the 
production of lower grades of boards. 
In sawing for the higher valued 
board, shop, and select lumber, the 
emphasis is on recovering maximum 
quality rather than maximum volume. 
These products are derived from 
larger diameter and higher quality 
logs. Considerable care is taken to 
recover these high grades, since 
sawing mistakes are costly.
The production of studs and 
dimension lumber is better suited to 
mechanization, and the emphasis is 
more on production efficiency.
Because smaller diameter logs are 
often used, particularly for studs, 
there are generally fewer grades of 
lumber available, and thus value 
recovery is not as important as volume 
recovery. In Montana, the continued 
shift to stud production has accounted 
for an estimated SO percent of the 
increased lumber output per worker 
since 1979 (Polzin and Keegan 
unpublished data).
In Idaho, Washington, and 
Oregon, the shift into studs has not 
been nearly as dramatic, and some 
segments of the industry do not 
appear to have experienced this shift 
to lower grades, specifically ponderosa 
pine and white pine lumber 
producers. Reported production, 
however, generally shows a smaller 
proportion of the higher grades for 
the major species used to produce 
lumber in the four states (Western 
Wood Products Association 1986b).
The industry’s future in the 
Pacific Northwest
Based on production, harvest, and 
output, the size of the forest products 
industry in the Pacific Northwest 
changed little between 1979 and 1985. 
Major changes in employment and 
labor income came about primarily 
from mechanization and structural 
changes in the industry. The use of 
labor-saving technology and rising 
output per worker will continue as 
employment to produce a given 
product declines. The difficult market 
conditions from 1980 through 1985 
provided a strong incentive for wood 
products firms to increase efficiency. 
In some cases, spectacular gains in 
output occurred. The rate of growth 
in output per worker may not be as 
great in the future.
Many of the changes in the 
structure of the wood products 
industry reflect adaptation to a 
changing timber base. The industry in 
the Northwest is shifting from large- 
diameter, old-growth timber to 
smaller diameter, younger timber. 
Specifically, this means a shift from 
plywood and large-log sawmills to 
small-log sawmills, such as stud mills, 
to structural reconstituted board 
plants (such as waferboard plants) 
and probably to the increased use of 
roundwood by the pulp and paper 
industry.
All of these changes involve fewer 
workers per unit volume of timber 
harvested and processed. Small-log 
plants, such as modem stud mills, are 
highly mechanized. In addition, 
small-diameter timber is most 
economically harvested using highly
6 T rends in the W ood  and Paper Products Industry/Keegan and Polzin
i * Major changes in employment and labor income came 
about primarily from mechanization and structural changes 
in the industry
mechanized systems that require fewer 
workers.
We do not mean to imply that the 
industry throughout the Pacific 
Northwest will be composed primarily 
of stud and low-grade dimension 
mills. The West Coast Douglas fir 
regions, for example, will continue to 
be based on the relatively high-quality 
lumber which can be produced, and 
grade recovery will continue to be 
important. With declining volumes of 
old growth available in the future, 
however, opportunities to recover 
large quantities of very high grades of 
lumber will be more limited, and the 
milling process will become more 
production oriented and less grade 
oriented.
The shift to small logs will not 
occur overnight. Substantial old- 
growth timber still remains in the 
region, but a greater proportion of 
the available timber will be smaller 
diameter second growth. Much of the 
remaining large-log industry will be 
replaced by small-log plants in the 
coming twenty years.
Assuming the volume of timber 
harvested and processed in the region 
remains constant, the number of 
employees should decline more 
gradually than in the early 1980s. 
Timber harvest throughout the region 
may still decline, but with projections 
showing a substantial drop in harvest 
from industrial forest lands over the 
next twenty years. It remains 
uncertain whether nonindustrial 
private and public timberlands will 
make up for the projected shortage. 
Declining timber availability would 
lead to additional losses in industry 
employment.
A less labor intensive industry also 
has positive aspects. These 
technological advances made the 
industry in the Northwest more 
competitive and now allow the 
industry to use timber once considered 
unmerchantable.
The wood products industry will 
remain a mainstay of the Pacific 
Northwest economic base well into the 
future. It is unlikely, however, that 
the industry will offer the stimulus to 
economic growth that it did in the 
1960s and 1970s, and the potential
exists for additional losses in 
employment and labor income. The 
changes do not signal an end to the 
wood products industry in the region 
and, in fact, may improve its ability 
to compete in the long run. But the 
very changes that ensure survival also 
will have a negative influence on the 
economy of the Pacific Northwest. □
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The forest products industry has experienced extremes in market 
conditions over the past ten years.
The late 1970s saw exceptionally good 
markets, with high consumption and 
prices for virtually every major wood 
and paper product produced by 
Montana mills. Those very good 
markets abruptly disappeared in the 
fourth quarter of 1979.
The 1980s began with a three-year 
recession in the forest products 
industry caused by a sharp drop in 
the U.S. housing and construction 
industries. The recession ended in late 
1982 and production recovered. The 
years 1984 and 1985 saw record levels 
of wood products consumption in the 
United States but very low prices.
Lumber prices were especially hard 
hit. Extremely high volumes, resulting 
from increased domestic production 
and record levels of Canadian 
imports, flooded the market.
The high value of the U.S. dollar 
during 1984 and 1985 also affected 
prices for Montana wood and paper 
products. The exchange rate 
encouraged foreign producers to 
market their products in the United 
States, but it discouraged U.S. 
producers from exporting theirs.
An industry-wide trend toward 
mechanization coincided with the 
difficult operating conditions, which 
accelerated mechanization. The 
industry also shifted toward the 
production of less labor intensive 
products, such as studs. The result 
was the loss of 2,000-2,500 forest 
products industry jobs in Montana
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between 1979 and 1985. This loss 
caused some industry observers to 
predict that the industry would never 
regain its prerecession strength. The 
industry’s performance in 1986 
dispelled at least some of these 
predictions. Montana’s forest products 
industry enjoyed record or near-record 
production and sales levels in 1986.
The Bureau of Business and 
Economic Research collects current 
information on the operations of the 
forest products firms in Montana. 
Cosponsored by the Montana Wood 
Products Association, the Bureau’s 
Montana Forest Industries 
Information System showed that 
production and sales levels during 
1986 were among the highest in the 
industry’s history. Data included all 
major products, from lumber and 
plywood to pulp and paper, 
particleboard, and fiberboard.
The estimated 1,563 million board 
feet of lumber produced in 1986 was 
the highest statewide output on 
record, exceeding the 1,499 million 
board feet produced in 1968 (figure 
1). The plywood industry produced 
671 million square feet in 1986, only 
16 million square feet below the 
record high in 1977 (figure 2).
Near-record sales accompanied 
record production. Even after 
adjusting for inflation, total sales 
value of $820 million in 1986 almost 
equalled the peak industry levels in 
the late 1970s (figure 3).
Several factors contributed to the 
improved conditions in 1986. The 
general demand for building products
remained strong as mortgage rates 
reached the lowest levels in years. In 
fact, 1986 marked another year of 
record lumber consumption in the 
United States. Other events, in 
addition to high consumption, led to 
higher prices. These included strikes 
at Canadian and northwestern U.S. 
sawmills, the lower value of the U.S. 
dollar, and tariffs and taxes placed on 
Canadian lumber entering the United 
States.
While improved prices encouraged 
higher production in 1986, the 
industry’s increased ability to produce 
at a lower cost was a major reason 
why lumber and plywood sectors |
achieved such high production rates.
Before adjustments for inflation, for 
example, only 1979 Montana lumber 
prices exceeded those in 1986.
However, in constant or inflation- 
adjusted dollars, prices in 1986 
ranked substantially below the peak 
reached in the late 1970s (figure 4).
Using the implicit price deflator for 
personal consumption expenditures to 
convert the average selling price for 
lumber to constant 1986 dollars, the 
real revenue per thousand board feet 
in 1986 was nearly 40 percent below 
the 1979 average price. The extent of 
the decline in lumber prices does 
depend on which price index is 
chosen. For example, using the 
producer price index to convert prices 
to constant 1986 dollars would yield a 
decline of about 21 percent in the 
average selling price for lumber.
Regardless of the index used, 
however, lumber and wood products 
prices in constant dollars in recent 
years rank substantially below those 
received in the late 1970s.
A portion of the decline in average 
revenue per thousand board feet is 
due to increasing lower grade lumber 
volumes (such as studs) in the 1986 
output. However, an examination of 
changes in price over time for various 
lumber grades produced in Montana 
indicates that most of the decline in 
average revenue received per thousand 
board feet is due primarily to declines 
within lumber grades.
Production efficiency
Record production levels, coupled 
with relatively low real product prices, 
convincingly show that the Montana 
forest products industry has changed 
significantly due to increased 
production efficiency.
8
“An industry-wide trend toward mechanization coincided 
with the difficult operating conditions, which accelerated 
mechanization.9 9
This report discusses a number of 
ways to measure production efficiency 
in Montana’s sawmill and plywood 
industry. These two sectors process at 
least 90 percent of the timber 
harvested in Montana and account for 
more than 60 percent of Montana 
producers’ sales of wood and paper 
products. Three plants, a Kraft paper 
mill, a particleboard plant, and a 
fiberboard plant, account for an 
additional 35 percent of Montana’s 
forest products industry sales. These 
three plants depend on sawmills and 
plywood plants for most of their raw 
materials. So, advances in production 
efficiency at sawmills and plywood 
plants are vital to the survival of 
virtually all of Montana’s forest 
products industry. Specifically, the 
following discussion deals with 
changes from 1976 to 1986 in (1) 
manufacturing costs; (2) wage costs; 
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Source: Derived from data provided by the American Ply­
wood Association.
Manufacturing costs
Manufacturing costs from 1976 
through 1986 in constant 1986 dollars 
were developed for lumber and 
plywood production from U.S. Forest 
Service, Region I cost data. The costs 
are from a selected sample of mills in 
U.S. Forest Service, Region I, which 
includes Montana and Idaho north of 
the Salmon River.
The average cost (in constant 1986 
dollars) of manufacturing lumber 
peaked in 1979 at $136 per thousand 
board feet, lumber tally, up from 
$119 in 1976. After 1979, lumber 
manufacturing costs declined 
substantially, and cost per thousand 
board feet, lumber tally, was $97 in 
1986. This represents a 29 percent 
decline since 1979. Most of the 
decline took place after 1982, with 
cost per thousand in 1986 at 24 
percent below the $127 reported for 
1982 (figure 5).
The trend in plywood 
manufacturing costs resembled that of 
lumber, but the peak costs did not 
occur until 1982. Manufacturing cost 
per thousand square feet, 3/8 inch 
basis, of plywood produced in 
constant 1986 dollars was $111 in 
1982, versus $83 in 1986 (figure 5) —a 
decline of 25 percent.
Figure 3
S a le s Value o f W ood  and Paper P roducts 
Montana 
1976-1986
Sources: University of Montana, Bureau of Business and 
Economic Research, Current Forest Industries Information 
System, unpublished data (Missoula, MT); and Western Wood 
Products Association, Statistical Yearbook o f the Western 
Lumber Industry (Portland, OR, 1976-1985).
Note: Annual sales figures adjusted fo r inflation using the 
im plicit price deflator fo r personal consumption expenditures 
from  the U.S. Department of Commerce.
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It should be noted that the sample 
size in the plywood sector is small 
(only three to six facilities reporting 
annually) and, in fact, only three 
mills reported in 1982. Potential 
sampling error, therefore, is likely to 
be greater in plywood than in the 
sawmill sector. However, as the 
subsequent discussion indicates, real 
gains in production efficiency have 
occurred in this sector.
Many factors can contribute to 
declines in manufacturing costs. These 
include capital investments, changing 
raw material specifications, market 
conditions, quantities produced, lower 
real wage rates, and the tightening up 
of existing facilities and methods.
It is beyond the scope of this 
project to determine the impact of 
these and other factors on 
manufacturing costs. Apparently, 
capital investments have strongly 
affected manufacturing costs, 
primarily labor costs. Because of 
increased output per worker, labor 
costs to produce a given quantity of 
lumber and plywood have declined 
substantially. The following sections 
will deal with changes in output per 
dollar of production wages and per 
production employee at Montana 
mills.
Production wages and output
Production wages per thousand board 
feet of lumber produced and per
Figure 4 
Average Selling Price of Lumber 
Montana 
1976-1986
Source; Western Wood Products Association, Statistical Year­
book  olth e Western Lumber Industry (Portland. OR. 1966-1985).
Note: Annual sales figures adjusted lor Inflation using the 
implicit price deflator for personal consumption •cpendtturee 
from the U.S. Department of Commerce.
thousand square feet of plywood 
produced by Montana mills both 
declined substantially during the 
1980s. In constant 1986 dollars, the 
production wage cost per thousand 
board feet of lumber declined 52 
percent from $79 in 1979 to $38 in 
1986 (figure 6).1 As figure 6 shows, 
most of the decline (41 percent) 
occurred from 1981 to 1986.
Some wage costs have declined 
because more output comes from stud 
mills than other mill types. Stud mills 
have comparatively low production 
employment and, therefore, lower 
payrolls per thousand board feet of 
lumber produced. But wage costs at 
all kinds of sawmills declined 
substantially. For example, from 1981 
to 1986, wage costs at sawmills 
producing primarily one-inch boards 
declined 42 percent per thousand 
board feet of lumber. Wage costs at 
mills producing primarily dimension 
lumber declined 35 percent and at 
stud mills, 41 percent. As these 
numbers indicate, the shift to stud 
production accounts for only a small 
portion of the average decline in wage 
costs for all sawmills.
Production wages to produce 1,000 
square feet of plywood declined more 
than 35 percent, from a peak of $53 
per thousand square feet in 1981 to 
$34 per thousand square feet in 1986.
While wage costs of producing a 
given volume of lumber and plywood 
have fallen, we attribute the declines 
primarily to a need for fewer workers 
rather than losses in real average wage 
rates. A comparison of production 
wages supports this. Average annual 
production wages (in constant 1986 
dollars) for sawmill workers were 
$24,774 in 1979, compared to $21,730 
in 1986. This represents a 13 percent 
decline, compared to a 52 percent 
decline in production wage costs to 
produce 1,000 board feet of lumber.
'Detailed m ill level production  
employment, wages, and output are 
available for 1976 and fo r  1981 through 
1986. They are not available fo r  1977 
through 1980. For the years 1977 through  
1980, they were estimated based on 
reported statewide figures. Estimates for 
these years are less precise, but we feel they 
accurately represent the trend, if not the 
exact magnitude, o f the changes.
In the plywood sector, average real 
wages per worker declined 
approximately 5 percent from 1981 to 
1986, versus the 35 percent decline in 
production wage costs to produce
1.000 square feet of plywood.2
Output per worker
We can also measure changes in labor 
productivity by looking at output per 
worker. The average annual output of 
lumber per worker at Montana 
sawmills rose more than 80 percent 
from an estimated 315,000 board feet 
per production worker in 1979, the 
low point of the last decade, to
570.000 board feet in 1986 (figure 7). 
Output increased 50 percent between 
1981 and 1986, from 379,000 to
570.000 board feet per production 
worker.
As mentioned above, a portion of 
the increased output per worker 
occurred because more lumber came 
from stud mills in 1986 than in earlier 
years. However, all types of mills show 
substantial increases in output per 
worker, and the data indicate that less 
than one-third of the increased output 
per worker is due to the higher 
proportion of studs in the lumber 
output mix.
Plywood output per production 
worker in Montana also increased 
substantially during the 1980s. The 
lowest annual plywood output per 
worker between 1976 and 1986 was 
about 485,000 square feet, produced 
in 1980 and 1981. By 1986, the 
average output per production worker 
had increased nearly 50 percent to
715.000 square feet.
Future Implications
Real gains in productivity
Manufacturing costs have declined 
significantly, and productivity of 
Montana lumber and plywood plants
*This project did not include a detailed 
analysis of changes in the non-wage 
components of production labor costs. Even 
though certain non-wage components have 
increased—for example, workman's 
compensation rates—total production labor 
costs per un it o f  ou tput are down 
substantially.
10 Changes in Production Efficiency/K eegan et al.
6 6The average annual output o f lumber per worker in 
Montana sawmills rose more than 80 percent. ... 9
is up—mainly due to increased output 
per production worker.
Further, most of these gains in 
productivity are permanent 
adjustments made by producers in 
poor market periods. These short-term 
adjustments might include, for 
example, deferring maintenance of 
capital equipment which could 
temporarily boost output per worker.
Given a fixed industry structure, 
output per worker generally increases 
as market conditions deteriorate and 
production declines. The least 
productive workers and mills decrease 
or stop production first. Undoubtedly, 
this occurred in the sawmill sector as 
the industry entered the recession in 
1980.
However, output per worker 
continued to rise as the industry 
recovered from the trough of the 
recession in 1982, and output of 
lumber and plywood per production 
worker increased even during the 
greatly improved market conditions in 
1986 and for the first half of 1987. 
Major producers in Montana attribute 
the advances primarily to installing 
new or updating old equipment or, in 
some cases, replacing older mills.
The difficult markets of the early 
1980s certainly stimulated some mill 
operators to do more with what they 
had, but investment in new, labor- 
reducing equipment caused most of 
the increases in output per worker.
Profitability
Certainly, the lower real production 
costs mean that sawmills and plywood 
plants in Montana are better able to 
process timber profitably under a 
given set of raw material costs and 
product prices today than plants five 
to ten years ago, and we are confident 
in speculating that the industry was 
more profitable in 1986 than in 
1982.8 In 1982, prices in constant 
dollars for most products ranked 
below those in 1986.
Lumber and plywood prices in 
constant dollars (i.e., adjusted for 
inflation using the implicit price 
deflator for personal consumption
’Profitability is defined as the ability to 
earn a profit. P rofit is defined as product 
selling price m inus m anufacturing cost and 
log-delivered cost.
Figure 5 
Average Manufacturing C o st 
S e le cted  Idaho and Montana Mills 
1976-1986
Source: Derived from U.S. Department of Agriculture, Forest Service, Region 1, unpublished 
data.
Note: Figures adjusted fo r inflation using the im plicit price deflator fo r personal consumption 
expenditures from  the U.S. Department o f Commerce.
Figure 6
Wage Costs to Produce Lumber and Plywood 
Montana Mills 
1976-1986
Sources: Derived from data provided by University of Montana, Bureau of Business and 
Economic Research; Montana Department of Labor and Industry; Western Wood Products 
Association; and American Plywood Association.
Note: Wage costs were adjusted for inflation using the implicit price deflator for personal 
consumption expenditures from the U.S. Department of Commerce.
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expenditures) have declined 
proportionately at least as much as, 
and in many cases more than, 
manufacturing costs since the late 
1970s. For example, the average price 
received by Montana sawmills in 1986 
was $250 per thousand board feet, 
down from $402 per thousand in 1978 
(1986 dollars). This represents a 
decline in real prices o f 37 percent, 
with manufacturing costs declining 29 
percent. Real prices for plywood 
grades similarly declined.
The lack of reliable data on log 
delivered costs prior to 1983 further 
complicate a profit analysis. Based on 
log-delivered estimates by the 
Montana Extension Forester and 
discussions with producers, log costs 
comprise 30 to 50 percent of the total 
cost of producing lumber and 
plywood. We cannot easily estimate 
profitability without knowing changes 
in log costs over time.
Several factors indicate that log- 
delivered costs have declined. For 
example, the average high bid price 
for national forest timber in western 
Montana and northern Idaho in 1980 
expressed in constant 1986 dollars was 
$115 per thousand board feet versus 
$51 in 1986, a 56 percent decline. 
However, the average bid price in 
national forests in Montana east of 
the Continental Divide in constant 
1986 dollars essentially did not change 
between 1980 and 1986.
Mechanized harvesting has 
increased dramatically in Montana 
during the 1980s. Joseph Gorsh of the 
U.S. Forest Service, Region I 
estimates that a greater proportion of 
timber is harvested in Montana using 
mechanized systems than in any other 
western state. The efficient use of 
mechanized harvesting systems results 
in substantially reduced harvest costs.
So, while we cannot make precise 
estimates of the profitability of 
Montana’s sawmills and plywood 
plants since the 1970s, we can say 
that (1) profits were almost certainly 
higher in the late 1970s, given the 
large real declines in product prices 
which have taken place; but (2) the 
industry today is much better able 
than before to operate profitably at a 
given price level.
Figure 7
Annual Output per Production Worker 
Sawmills and Plywood Plants 
Montana 
1976-1986
Sources: Derived from data provided by University o f Montana, Bureau of Business and 
E conom ic Research; Montana Department o f Labor and Industry; Western W ood Products 
Association; and American Plywood Association.
Summary
Montana wood products producers 
have faced much lower real prices for 
products since the late 1970s.
Montana mills’ production levels in 
1986 illustrate that the industry can 
now operate at very high output levels 
under poorer market conditions. By 
reducing manufacturing costs with 
increased output per worker, 
Montana’s forest products industry has 
made giant strides in adapting to the 
highly competitive operating 
environment of the 1980s.
Charles E. Keegan III is director o f  forest 
products industry research fo r  the Bureau of 
Business and Economic Research.
K. fefferson Martin, now with the Montana 
Legislative Council in Helena, formerly was 
a research associate with the Bureau.
Donald G. Stevensen is valuation forester in 
timber management fo r  the U.S.D.A. Forest 
Service Region 1.
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Venture Capital in Montana and the Capital Company Act:
A Progress Report
Richard L. Bourke and George S. Olsen
Since the 1970s, members o f the 
Montana business community have 
debated the issue o f the state’s so- 
called “capital gap. "T o  address this 
issue, the 1983 Montana Legislature 
created the Montana Capital 
Company Act to encourage venture 
capital. The act authorizes state 
income tax credits to individuals and 
firms willing to invest in companies 
that finance business ventures that do 
not qualify for other financing. As a 
result, three venture capital firms 
formed to attract and funnel venture 
capital into promising investment 
opportunities in the state.
The venture capital firms 
established after 1983 met limited 
success in raising funds. The 1987 
Montana Legislature’s changes in the 
law should make investment in these 
firms more appealing. This article 
describes the original Capital 
Company Act and the legislature’s 
recent changes.
Venture capital refers to the financing of growth companies 
that are unable to obtain capital from 
traditional credit-oriented institutions. 
It may involve equity financing or a 
debt financing that does not meet the 
lending criteria of the credit-oriented 
institutions.
Venture capital usually involves the 
following:
• The venture capitalists’ actual or 
potential equity or revenue 
participation in the investee 
company,
• The venture capitalists’ active 
involvement in the management of 
the investee company, and 
• A long-term investment that 
generally requires five to twelve 
years to provide significant returns. 
The Montana business community’s 
discussions about economic 
development during the late 1970s
raised the subject of “capital gaps” in 
Montana. These so-called capital 
gaps—the unavailability of venture 
capital — inhibit the entrepreneur’s 
ability to raise venture or risk capital. 
Like most issues, this one had two 
sides. The first believed that poor 
communication between seekers and 
holders of the capital caused the gap. 
The second opinion held that 
Montana had no capital gap, and 
that risk capital would freely flow to 
promising investment opportunities.
The debate continued into the early 
1980s. Western Analysis, Inc.’s report, 
completed in September 1981, 
recommended that the Montana 
Legislature authorize limited tax 
credits for investment in Montana- 
based small business investment 
companies (SBICs). That report 
concluded that a market likely existed 
for investment activities of an SBIC, 
but that an SBIC would need 
concerted public and private 
leadership to meet its $1 million 
capital requirement.
The Development Credit 
Corporation of Montana (DCCM), 
now the Development Corporation of 
Montana, is a private corporation 
established in 1970 as a statewide 
business development corporation to 
lend money to businesses rejected by 
traditional credit-oriented institutions. 
In 1982, DCCM contributed to the 
development finance proposals of the 
Build Montana program, introduced 
in the 1983 legislative session. At this 
time the DCCM considered
recapitalization as a venture capital 
company. Company officials knew 
that they needed to significantly 
increase DCCM’s capital base. They 
carefully watched proposed legislation 
to provide state income tax credits to 
those investing in companies similar to 
DCCM.
Governor Schwinden’s Temporary 
Committee on Development Finance 
recommended a package of bills that 
included one providing a 50 percent 
state income tax credit for investors in 
“capital companies.” That bill was 
introduced, but with a 25 percent tax 
credit instead. The legislature passed 
the bill, which became known as the 
Montana Capital Company Act. In 
addition to authorizing the tax credit, 
the bill established a maximum of $2 
million in available tax credits over a 
four-year period; set a limit of 
$375,000 in available credits per 
capital company; and specified 
$25,000 of available credits per 
taxpayer. The bill also established 
some investment guidelines for capital 
companies. The legislation principally 
intended to provide a financial 
incentive for investors in venture 
capital companies.
The statute defines a “capital 
company” as “a profit or non-profit 
entity organized and existing under 
the laws of Montana, created for the 
purpose of making venture or risk 
capital available for qualified 
investments and that has been 
certified by the board.” It defined 
“qualified investment” as a debt or 
equity financing of a Montana 
business engaged in the traditional 
basic or primary economic sectors or 
other sectors where the sale of 
products or services outside Montana 
generated a majority of the revenues, 
or wholesale or retail distribution 
activities where Montana products 
comprise 50 percent or more of the 
gross sales receipts.
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Finally, the law stipulated that a 
capital company must raise at least 
$200,000 in capital to initiate 
operations.
Since the act’s passage, three 
Montana capital companies have 
raised capital, for which their 
investors received state income tax 
credits. The Development Corporation 
of Montana (DCM) has raised 
$736,600 from investors, who received 
$184,075 in state tax credits. The 
other companies, the Great Falls 
Capital Corporation and Venture 
Capital Corporation of Montana, 
together raised $810,000 from 
investors, who received $202,500 in 
state income tax credits.
So far, then, investors in the three 
capital companies have taken a total 
of $386,575 in state income tax 
credits. This compares with the total 
of $2 million in credits over four years 
that were authorized by the 1983 
Montana Capital Company Act. 
Although the nearly $400,000 in 
credits represents a commitment of 
over $1.5 million in investment capital 
in Montana, it is less than the 
proponents of the 1983 legislation had 
hoped.
Several reasons have been suggested 
for this level of response.
First, the proponents had originally 
proposed a state income tax credit of 
50 percent. The 25 percent authorized 
by the legislation may not have been 
an adequate financial incentive for 
risk-oriented investors. Second, risk- 
oriented investors often prefer to fully 
control their investment decisions. 
Investing in a capital company, with 
other co-investors, dilutes the 
influence of any single investor, and 
implies that all investors have similar 
investment goals. Third, experienced 
investors may realize that a minimum 
amount of capital is necessary to 
successfully operate a small venture 
capital company. Based on investor 
experience, this minimum is $1.5-$2.0 
million. Montana capital companies 
have struggled to raise this amount of 
risk capital. Finally, potential 
Montana investors may perceive that 
there are insufficient investment 
opportunities to warrant formation of 
an in-state venture capital company.
Although the 25 percent tax credit
has only partially succeeded in 
Montana, its cost effectiveness retains 
strong appeal as a public policy tool 
to encourage private venture capital 
pools. Why? First, the state does not 
lose tax revenue to tax credits unless 
the private sector raises investment 
capital. Second, the tax credit 
potentially leverages private capital. 
The DCM’s experience indicates that 
the $184,074 in tax credits to its 
investors have resulted so far in $3.8 
million in financing. In terms of jobs 
retained or created, the investors took 
about $1,250 of tax credits for each 
job impacted.
In recognition of the need to raise 
greater amounts of venture capital in 
Montana, in late 1986 the DCM 
initiated a legislative program that 
included a bill to amend the 1983 
Montana Capital Company Act to 
raise the state income tax credit for 
investors from 25 percent to 50 
percent. The 1987 Montana 
Legislature passed the bill. Other 
changes in this law included 
increasing the total available state tax 
credits to $7.7 million over four years, 
raising the maximum tax credit 
allowed each investor to $150,000, 
and raising the total credits allowed 
each capital company to $1.5 million. 
In addition, up to 25 percent of a 
capital company’s qualified 
investments may be invested outside 
Montana “if there is a substantial 
likelihood that such investment will 
produce a qualified investment in 
Montana.” The legislature passed 
additional venture capital-related 
legislation to provide capital 
companies the ability to sell fixed rate 
debentures to the Montana Board of 
Investments and permit the Board of 
Investments to invest up to 3 percent 
($36 million) of its pension fund assets 
in venture capital companies. New 
legislation also authorized the 
Montana Department of Commerce 
Science and Technology Alliance to 
sell $15 million of bonds backed by 
the coal tax trust for certain venture 
capital investment purposes.
Examples of how the tax credit 
works
To show how the Montana Capital 
Company Act’s tax credits benefit
investors, let’s look at examples of 
venture capital investments by both 
individuals and corporations.
Individual taxpayers. Assume a 
married couple with two children has 
income and itemized deductions as 
shown (table 1). The taxpayers invest 
$10,000 in a certified Montana capital 
company. Personal exemption 
amounts and tax rates for 1986 are 
used in this example since the 1987 
amounts and rates will not be 
available until late 1987. An 
important note for 1987 is that a 10 
percent surcharge will be added to the 
income tax as computed from the 
1987 rates. If the surcharge had been 
in effect in 1986, it would have 
increased the tax in the examples by 
$591 and $272, respectively.
The excess credit in example 2 
would be available to reduce income 
tax in the previous three years or 
carried forward until used in full 
within fifteen years. In this example, 
the credit would be applied in the 
third preceding year and refunded if 
income and deductions were 
approximately the same.
Corporate taxpayers. Assume 
corporate taxpayers with Montana 
taxable income as shown invest 
$100,000 in a certified Montana 
capital company (table 2).
As with the individual taxpayers, 
the corporation with excess credit 
could carry back that unused credit to 
reduce income tax in the three 
preceding years or carry it forward to 
reduce income tax in the next fifteen 
years.
Since state income taxes are 
deductible in determining federal 
taxable income, the credit would 
result in a lower state tax deduction 
and correspondingly greater federal 
income tax. In the individual 
examples, that increase in federal tax 
would be 35 percent of $5,000 or 
$1,750 in example 1 and 28 percent 
of $5,000 or $1,400 in example 2, 
assuming the entire $2,283 is 
absorbed in a carryback year and 
refunded.
In the corporate examples, the 
increase in federal income tax would 
be 34 percent of $50,000 or $17,000 
in example 1, and the same total 
result in example 2 allocated over the
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iiNew legislation also authorized the Montana Department o f 
Commerce Science and Technology Alliance to sell $15 
million o f bonds. . . f
years in which the credit is applied.
In the event of a subsequent sale or 
exchange of the investment, the cost 
basis used in determining gain or loss 
would be the full cost or $10,000 in 
the individual examples, or $100,000 
in the corporate examples. □
Richard L. Bourke was president o f the 
Development Corporation o f Montana, 
Helena. He now lives in Arizona.
George S. Olsen is a certified public 
accountant with the firm  o f Galusha, 
Higgins, and Galusha, Helena.
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Tab le 1
Tax Savings f o r  Ind iv idua l Taxpayers 
Investing in a C er tif ied  Montana Capita l Company
Example 1 Example 2 
Salary $ 90,000 $45,000
Interest and d iv idends 10.000 5.000
Total in com e 100,000 50,000
Item ized deduction s 30,000 10,000
Personal exem ptions 4.240 4.240
Taxable in com e $65,760 $35,760
Montana in com e tax (1986 rates) $ 5,910 $ 2,717
Credit fo r  investment o f  $10,000 
in a cer t if ied  Montana cap ital
com pany (5.000) 15.000)
Net tax due (excess credit) $ 910 ($2,283)
Tab le 2
Tax Savings fo r  Corporate Taxpayers 
Investing in a C ertified  Montana Capita l Company
Example 1 Example 2
Montana taxable in com e $ 1,000,000 $100,000
Montana corporation  licen se tax 67,500 6,750
Credit fo r  investment o f  $100,000 
in a cer t if ied  Montana capital
com pany (50.000) (50.000)
Net tax due (excess credit) $J2j500 ($43^250^
Business Databases: Tapping the Great Electronic Reservoir
Thomas A. Bremer and Arthur E. Carey
J ohn Naisbitt, in his bookMegatrends, tells us our nation is 
shifting from an industrial, product- 
oriented economy to an informational, 
service-oriented economy (Naisbitt 
1984, 11). Alvin Toffler calls this 
worldwide shift into the “information” 
age, the “third wave,” a change as 
profound as mankind’s movement into 
the agricultural and industrial ages 
(Toffler 1980). Whatever it is called, 
we clearly live during a time of 
unprecedented growth of knowledge. 
Moreover, information has an 
economic value, and the smart 
businessperson will access this 
information and capitalize on its 
value. Chief components of this flood 
of information are online services and 
databases. Anyone with the proper 
know-how and equipment can gain 
access to these databases.
Online information retrieval
Exactly what is a database? Finding a 
dictionary that adequately defines the 
term is difficult. One dictionary 
defines a database as “a large 
collection of records stored on a 
computer system from which 
specialized data may be extracted or 
organized as desired” (Bamhard 1976, 
528). We note two aspects of this 
definition. The first is that databases 
tend to be extremely large collections 
of records. The sheer size of a 
database can be staggering—typically 
hundreds of thousands, even millions 
of records. The records may be 
company addresses, bibliographic 
citations, statistics, or other kinds of 
information. Whatever their content, 
when you search a database file you 
investigate a large amount of 
information.
The second aspect of note found in 
the definition is that portions of a 
database can be extracted or 
organized in any way desired by the 
user. This aspect of databases, even
more than size, makes using them a 
powerful tool for the businessperson. 
For example, suppose one has just 
developed a new type of flour and 
wants to market it to bakeries in the 
Pacific Northwest. Without using a 
database, compiling a comprehensive 
list of all bakeries in the states of 
Alaska, Idaho, Montana, Oregon, and 
Washington would be time consuming 
at best and certainly tedious. One 
would consult telephone directories 
from each of the cities, in each of the 
states, type labels, and Anally send 
the product announcement to the 
intended customers. Using a database 
simplifies the task immensely. The 
searcher reaches the database and sets 
the search criteria, and the list 
appears within minutes. To simplify 
and speed matters even more, one 
could print the list on mailing labels.
Databases began in the 1960s 
primarily to facilitate the production 
of printed indexes. The National 
Library of Medicine was one of the 
first publishers to use computers to set 
type in publishing their Index 
Medicus. Computer searching of these 
databases came later, almost as an 
afterthought. The first searches were 
keypunched on cards and run in 
“batch” mode after hours. In the 
early 1970s, computer technology 
improved with time-sharing 
technology, and searches became
“interactive”; that is, one could ask 
the computer how many items met 
the search criteria and the computer 
would respond “online” with the 
answer. This information could be 
used to refine the search further.
From these beginnings, online 
searching has grown steadily. In 1975, 
only fifty of these databases were 
available to the public. In 1987, 
almost 4,000 databases are available 
(Cuadra 1986). Although it is possible 
to contract individually with each of 
the database producers, such an 
arrangement is not economical for 
most firms or institutions. Most people 
need access to more than one 
database. Since each database would 
have its own search software, keeping 
track of search idiosyncracies among 
the different databases is complicated 
and costly. Fortunately, the database 
market has evolved such that now 
there are firms that buy tapes from 
various database producers, and make 
them available for searching with 
standardized search software. These 
firms are called databanks. Some 
major databanks are listed in table 1.
Basic means of accessing
Although some large corporations will 
buy a database outright and input it 
on their own computer (for instance 
the 3M corporation accesses BIO SIS, 
the computer counterpart for 
Biological Abstracts, on its own 
computers) most firms will access 
databases via one of the databanks 
mentioned above from remote 
locations using a microcomputer and 
telecommunication networks. The 
equipment needed to accomplish this 
is a microcomputer equipped with a 
modem, the appropriate software, and 
an ordinary telephone. Or, they could 
use a “dumb terminal” equipped with 
a telephone to dial a 
telecommunication network and a 
modem.
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Since most online databases are 
physically located someplace other 
than Montana, telecommunication 
networks are used to avoid costly 
phone bills and ensure data 
transmission integrity. These 
international networks allow access to 
all sorts of computers, located 
anywhere. Many individuals and firms 
use telecommunication networks for 
various purposes such as electronic 
mail, communicating with other 
computers, or transferring funds from 
one account to another. There are 
two major telecommunication 
networks in use today, and both have 
nodes, which are local telephone 
numbers, in Montana. TYMNET has 
nodes in Billings, Bozeman, Butte, 
Missoula, and Great Falls. Telenet (a 
part of GTE) has nodes in Billings 
and Helena.
Business Databases
All databases have information 
potentially of great value and use. For 
example, a businessperson developing 
a new chemical fertilizer would 
certainly search the chemical and 
agricultural literature for materials 
pertaining to his or her product. 
Similarly, an inventor with a new 
invention would search the patent 
literature before submitting a claim. 
However, this discussion primarily 
concerns those databases catering to 
or dealing specifically with the 
business community.
Types of business databases
Business databases can be anything, 
from stock quotes to full text news 
articles. Organizing them by types can 
be useful in understanding the nature 
of the information obtainable from 
them. Business databases can be 
grouped by the format of their 
records, the source material for the 
records contained in the database, 
and the subject matter of the 
information contained in the database 
(Ojala 1986, 87-117).
Record format
There are four types of formats 
commonly contained in databases: 
citation, directory, full text, and 
numeric. Citation formats index 
articles on business topics. Often they 
correspond to printed indexes. These 
types of databases were the first to be 
developed and remain an important
Table 1 
Selected Online Databanks
source in obtaining information.
Often these citations include abstracts 
or short summaries of the articles 
indexed. Trade & Industry Index, 
ABI/Inform, Management Contents, 
and PROMPT F&S Index are some 
important examples of databases with 
citation types of records.
Directory records generally include 
not only the names, addresses, and 
phone numbers of companies, but 
also the federal government’s 
Standard Industrial Classification 
codes of the company, number of 
employees, financial data, etc. 
Examples include Dun and 
Bradstreet’s Dun’s Market Identifiers, 
Electronic Yellow Pages, Moody’s 
Corporate Profiles, and TRINET.
Full text databases are an extension 
of the citation databases. Besides the 
citation, the entire text of an article 
or book is included. Important 
examples are NEXIS, ASAP 
(Magazine and Trade Magazines) 
databases, NewsNet, Standard and 
Poor’s News, Dow Jones 
News/Retrieval TEXT, and McGraw 
H ill’s Business Backgrounder.
Numeric databases are a growing 
source of information. Generally these 
databases consist of tables on various 
subjects, sometimes with text material 
added, but always with the source 
noted so the user can judge the 
relevancy and authority of the 
information. Census bureau statistics 
and time series are examples of these 
types of databases.
Source material
The source material used to generate 
the database is another way to classify 
databases. There are two types— 
bibliographic and nonbibliographic. 
Bibliographic databases have been 
generated from the citations to, or the 
full text from, newspapers, popular 
magazines, technical papers, 
dissertations, SEC reports, corporate 
annual reports, newswires, newsletters, 
industry analyst reports, and 
brokerage reports. Nonbibliographic 
databases are primarily statistical and 
consist of numbers.
A “time series,” one type of 
nonbibliographic database, often 
contains historic data of one kind or 
another. Examples include the U.S. 
Bureau of Labor Statistics Consumer 
Price Index, International Financial 
Statistics, the U.S. Census, and PTS 
US FORECASTS. The last example 
has projections of future performance; 
however, the database simply reports 
the data and cites the source of the 
projection.
Econometric databases, another 
type of nonbibliographic database, 
make more dynamic projections and 
allow for scenario building. Searchers 
can see the theoretical economic 
results of various underlying 
assumptions. For example, one could 
see how a change in the prime rate 
would affect forecasts of the gross 
national product or the foreign 
exchange rate of particular currencies 




— Name  _____ Address Phone number Databases General Notes
BRS 1200 Route 7 800-345-4BRS 100 Major databank
Latham, NY 12110 800-345*4277 offering a wide





Dialog 3460 Hillview Avenue 800-3-DIALOG 300 Major databank
Information Palo Alto, CA 94304 800-334-2564 offering a wide





Dow Jones P.O. Box 300 800-345-8500 30 Business-related
News/Retrieval Princeton, NJ 08543 databank
Mead Data 9393 Springboro Pike 800-227-4908 25 Business and legal
Central P.O. Box 933 databases
Dayton, OH 45401
. . . Telecommunications networks are used to avoid costly 
phone bills and ensure data transmission integrity. 9
databases are available from Data 
Resources, Inc. (DRI) and the WEFA 
Group (formerly Wharton 
Econometrics). Users tend to be 
economists, industry analysts, bankers, 
and other professionals who require 
statistical and financial data.
A final type of nonbibliographic 
database is the “gateway.” This type 
offers access to stock quotes and such 
services as the Official Airline Guide 
(OAG), where one can make airline 
and hotel reservations online.
Subject matter
A final way to classify databases is by 
subject matter. Generally one will be 
seeking information on a theoretical 
issue, an industry, or a company. 
Theoretical subject matter often 
involves case studies of some general 
management problem, such as 
instituting a wellness program or 
alleviating the problem of employee 
absenteeism in a small business.
An industry search is appropriate 
when looking for information on a 
specific industry or a product. One 
might be looking for financial 
information on the performance of 
the industry in order to analyze the 
financial performance of a company. 
Or one might be simply mailing 
directly to companies with a 
particular SIC code and need mailing 
labels.
A search on a specific company and 
its activities is another type of subject 
search often done. One can look in 
detail at the inner workings of 
publicly-held companies in any 
industry. Though these public 
companies are many times larger than 
the typical Montana small business, 
the information obtained is often 
valuable and relevant to a specific 
business regardless of size.
Considerations affecting the use 
of online databases
Sometimes users have unrealistic 
expectations. They fail to consider a 
number of factors affecting the nature 
and use of online databases, including 
time lag, index selectivity, update 
frequency, and time frame.
The first of these is time lag—the 
speed with which information enters
the database. Sometimes the 
information contained in a database is 
very current; however, most databases 
have some sort of lag time from when 
the information is published until it is 
indexed or incorporated into the 
database. Sometimes this lag is just a 
few minutes. At other times it can be 
years, as in the case of census 
materials. This affects how one should 
use the information.
Selectivity is another factor to 
consider and refers to the 
completeness of coverage. No 
database is a complete record of all of 
man's information in a particular 
area. Bibliographic databases index 
only a fraction of the total number of 
publications available. The PTS 
PROMPT F&S Index covers 1,700 
magazines, journals, and trade 
journals. In contrast, Management 
Contents covers only 300 journals.
This is not to say that one is better 
than the other. Each does a slightly 
different job, and each has its own 
strengths and weaknesses. To 
confound the issue of “selectivity” 
even more, databases may index a 
particular journal to differing degrees.
Update frequency, although 
related to time lag, is actually a 
different factor to consider. Some 
databases are updated monthly, some 
quarterly, and some yearly. A few 
may be updated as frequently as 
daily, or fewer still every few minutes. 
Whatever the update frequency, 
database currency is affected. It also 
allows for automatic searching, or 
updating previous searches on a 
recurring basis.
Users should also consider the time 
frame covered by a database. Many 
databases came into being during the 
1960s; consequently, many databases 
either begin during that time period 
or in the 1970s. Only a few go back 
earlier than that, but this is not 
usually a problem since recent 
information often reviews the older 
literature.
Ways to get information In 
Montana
So then, how does one take advantage 
of this wealth of available 
information? Essentially, there are two 
ways to gain access: through an
intermediary (usually a library) or 
through do-it-yourself searching.
Gaining access through an 
intermediary is probably the easiest 
and the least expensive way of getting 
information from computer databases. 
While there are some private 
information brokers who offer 
searches for a fee, libraries of all types 
are good possibilities for a search. 
Some corporations in Montana offer 
library services to their personnel. 
Montana Power; some of the larger 
law firms such as Crowley, Haughey, 
Hanson, Toole, and Dietrich in 
Billings; and some hospitals such as 
Kalispell Regional Hospital, Shodair 
Hospital, and St. Vincent’s Hospital 
offer searches to their employees.
Academic libraries are another 
source. Montana State, the University 
of Montana, Western Montana 
College, Eastern Montana College, 
and Montana Tech offer searches 
through their libraries, usually on a 
cost recovery basis. If you are not 
affiliated with an academic or special 
library, you should try your local 
public library. More and more public 
libraries (such as Parmly Billings 
Library) offer online searching at 
their facilities. Even if your public 
library doesn’t, it will generally be 
hooked into some sort of network and 
will eventually provide you with the 
search. The Montana State Library in 
Helena is also a possibility, after first 
trying your local library.
Another way to gain access to 
online services is to subscribe and 
search yourself on your home or office 
microcomputer. If you choose this 
method, your options are to subscribe 
to one of the full service databanks, 
to use one of the “end user” services 
available to consumers, or to use a 
“gateway” service.
Subscribing to one of the full 
service databanks, such as BRS, 
DIALOG, or Dow Jones News Service, 
is expensive — from both a monetary 
and personal point of view. Keeping 
up with search mechanics and 
software is very labor intensive. A user 
would need to be searching quite 
extensively to justify the expense of 
accessing information via this method.
A more justifiable method is to 
access an “end user” service. Several 
databanks, such as BRS and
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**An industry search is appropriate when looking for 
information on a specific industry or product.93
DIALOG, are making an effort to 
reach the home computer user with 
easy-to-search “mini” versions of their 
regular offerings. These services are 
offered after regular working hours, 
usually in the evening. This method 
has the advantage of being less 
expensive than access through the 
regular service and the additional 
advantage of menu-driven access (i.e. 
search mechanics are simplified for 
the casual searcher). The chief 
disadvantage is that only a portion of 
the databases offered through the 
regular services is offered on these 
after-hour systems.
Still another option available for 
the home computer user is the use of 
“front-end software.” This software 
acts as an intermediary between the 
user and the harsh realities of 
searching the full service databank. 
Usually this software allows the search 
mechanics to be reduced to a menu- 
driven approach. Some examples are 
RE:SOURCE, Desktop Express, and 
Lexis/Nexis.
“Gateway” services offer the final 
access point for the casual user. These 
services are a new development in the 
information industry and offer 
affordable access to a system.
Generally the services work this way: 
the user phones the gateway service on 
a toll free number; after engaging the 
service, the gateway then asks for a 
standard credit card number to 
charge the search. The system then 
displays a series of questions to initiate 
and complete the search. A major 
gateway service now available is 
EasyNet (800-327-9638).
A new technology offering great 
promise for database searching utilizes 
laser disks. The disk used resembles 
the compact disk that is 
revolutionizing the recorded music 
industry. Laser disks are capable of 
holding vast amounts of information. 
In fact, entire databases can be stored 
on a single disk. A dramatic 
illustration of the storage capacity of 
the laser disk is the fact that twenty 
pounds of standard floppy disks can 
be stored on one laser disk. In 
tandem with the microcomputer, laser 
disks offer in-house database searching 
and alleviate the need for online 
access to a remote database.
Presently, the technology is expensive 
and there are only a few laser disk 
locations in Montana. InfoTrac is one 
example of a business-oriented laser 
disk database currently available.
A final thought
Maintaining currency in a fast 
changing environment is difficult. We 
would like to stress the importance of 
becoming involved with these new 
services and offer this last story.
H. Alan Raymond in Management 
in the Third Wave drew the following 
equation for entrepreneurship: E = 
MI2
Raymond equated “E with 
entrepreneurship—the energy or 
ability to work and create order; M 
with money; and I with information.” 
(Raymond 1986, 112) He states 
further that information is derived 
from two sources: (1) formal 
libraries, archives, databases; and (2) 
informal—interpersonal “networks.” 
Most businesspeople have always 
recognized the value of networks, 
especially informal networks. This 
article is an attempt to put the many 
databases available into conceptual 
order, to facilitate tapping this vast 
storehouse of knowledge. □
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Montanans Say Yes to Wilderness 





The Montana Poll is cosponsored by 
the Great Falls Tribune and the Bureau 
of Business and Economic Research, 
University of Montana. The quarterly 
Poll, conducted by the Bureau and 
directed by Susan Selig Wallwork, is 
based on a minimum of 400 telephone 
interviews with Montanans aged 
eighteen and older. The interviews are 
conducted by Bureau interviewers from 
its offices on the University campus in 
Missoula. Telephone numbers are 
randomly generated by computer, using
the Bureau’s random digit sampling 
program, and the interviewers then use a 
second random sampling procedure to 
select the person in the household to be 
interviewed. This procedure eliminates 
interviewer choice in selecting the 
respondent and assures selection of a 
representative sample.
Distribution of the sample based on 
age, sex, residence, employment status, 
and income compare favorably with 
available data on the state population 
and, thus, the Poll results are considered 
to be representative of Montana’s actual 
adult population.
As with all sample surveys, the results 
of the Montana Poll can vary from the 
opinions of all Montanans because of 
chance variations in the sample. With a 
minimum statewide sample of 400, the 
overall results are subject to a margin of 
error of five percentage points either 
way, 95 percent of the time, because of 
chance variations. That is, if one talked 
to all Montanans with phones during 
the survey period, there is only one 
chance in twenty that the findings would 
vary by more than five percentage points. 
Findings for smaller groups of 
respondents within the overall sample 
(subsamples based on age, sex, residence, 
income, etc.) are subject to a somewhat 
higher margin of error, which would 
vary depending on the size of the 
respective subsamples.
Of course, Montana Poll results could 
also differ from other polls because of 
differences in the exact wording of 
questions, different interviewing 
methods, and differences in when the 
interviews were conducted.
Montanans continue to strongly support wilderness protection.
But many Montanans also continue to 
say the state already has enough 
wilderness, and in September they 
evenly divided on whether the state 
should designate additional wilderness 
in the Rocky Mountain Front area. 
These findings came from the 
September Montana Poll.
Two previous polls, in early 1982 
and September 1984, also queried 
Montanans about wilderness 
protection, with similar results. In all 
three polls, more than three-fourths of 
the Montanans polled strongly favored 
wilderness protection in general.
Fewer than one in five opposed.
Montanans said they are satisfied 
with the current amount of wilderness 
in the state. In the latest survey, 54 
percent said we now have enough, 
and another 8 percent said Montana 
has more than is needed. Those 
figures about equal the results of 
earlier surveys.
Notable, however, is the slightly 
narrowing gap between those who 
think we have enough wilderness and 
those who want more. In the latest 
poll, a third favor the addition of 
more wilderness. In 1982, when first 
asked, about one-fourth said we need 
more.
Regardless of how they feel about 
wilderness protection in general, 
Montanans divided almost evenly on 
adding more wilderness to the Rocky 
Mountain Front, adjacent to the Bob 
Marshall and Scapegoat wilderness 
areas. Pending congressional 
wilderness legislation seeks to add 
more than 1 million acres of new 
wilderness in Montana, with a 
significant portion proposed for the 
Rocky Mountain Front area.
The Poll results showed that 46 
percent of adult Montanans 
disapprove of adding more wilderness 
to the Front, while almost as many,
42 percent, approve. Ten percent 
were unsure.
Although most of the state’s 
designated wilderness areas are in 
western Montana, the Poll showed 
that eastern Montanans support 
wilderness designation as strongly as 
western Montanans. Eastern and 
western Montanans also seemed to 
share opinions about the current 
amount of Montana’s designated 
wilderness and about adding 
wilderness to the Rocky Mountain
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Table 1
Montanans’ Attitudes R egard ing Wilderness





Amount o f  land in designated 
w ilderness in Montana
Adequate amount o f  
designated w ilderness 
More than is needed 
Favor addition  o f  more 
designated w ilderness











NOTES: Percentage detail may not add to 100 because o f  round ing and the 
om ission o f  m iscellaneous responses.
NA denotes not available (question not asked in earlier poll).
Front. Residents in the counties 
closest to the Front—Cascade,
Glacier, Lewis and Clark, Pondera, 
and Teton—had the same opinions as 
Montanans statewide.
What is the most obvious 
demographic difference? The 
difference between the opinions of 
Montanans in the state’s seven most 
populous counties (Cascade, Flathead, 
Gallatin, Lewis and Clark, Missoula, 
Silver Bow, and Yellowstone) and 
those from the other counties.
While all Montanans favor 
wilderness designation, those from the 
more populous counties supported it 
most strongly (87 percent, versus 68 
percent of the others). They divided 
more evenly than other Montanans 
about adding more wilderness in the 
state. About 47 percent from the 
more populous counties said we have 
enough wilderness and 39 percent said 
we need more. Those from the other 
counties were more clear cut in their 
view: 63 percent said we have enough 
wilderness and only 22 percent said 
we need more. Concerning the 
proposed Rocky Mountain Front 
additions, more from the larger 
counties approved than disapproved 
(47 percent versus 41 percent), while 
the opposite was true of Montanans 
from the other counties (54 percent 
opposed versus 36 percent favored).
Age is another important 
demographic factor. Those aged 
eighteen to forty-four favored 
wilderness on all three issues more 
often than did those aged forty-five 
and older. This is especially true for 
the question of whether or not we 
now have an adequate amount of 
wilderness. Those in the younger age 
categories split evenly. However, two- 
thirds of those forty-five and older 
said we have enough wilderness now, 
with only 22 percent favoring more 
wilderness in the state.
Apparently, wilderness designation 
and adding more wilderness to the 
Rocky Mountain Front are not 
partisan issues. Montanans claiming 
Republican or Democratic affiliation 
responded similarly. Yet, the question 
concerning the current amount of 
wilderness in the state did turn up a 
political difference. While half of the 
Democrats said our current wilderness 
amount is adequate, 37 percent said 
we need more. Among Republicans,
63 percent were satisfied with the 
current amount and only 26 percent 
said we need more.
Montanans’ opinions varied 
according to their income on two of 
the three issues. Those reporting less 
than $35,000 in 1986 household 
income divided on whether we need 
more wilderness in general and more 
wilderness in the Rocky Mountain 
Front. In contrast, a clear majority of 
those earning $35,000 or more (61 
percent) said we have enough 
wilderness already, and almost as 
many said they oppose the suggested 
Rocky Mountain Front additions. □
Mary L. Lenihan, editor o f the Quarterly 
and a research analyst fo r  the Bureau o f 
Business and Econom ic Research, is associate 
director o f the Poll.
Jim Sylvester, Bureau statistician, is 
responsible fo r  the P o ll’s computer 











The autumn issue on wilderness generated much discussion and 
comment. We’d like Quarterly readers to be aware that a University o f 
Montana economics professor, Thomas M. Power, has also studied 
wilderness issues. His interpretation differs from the conclusions reached 
by Paul Polzin and Maxine Johnson. Those interested in Professor 
Power’s findings may obtain copies o f  his original report, which was 
sponsored by the Badger Chapter o f the Glacier/Two Medicine 
Alliance, by writing Western Wildlands, School o f Forestry, University 
o f Montana, Missoula, MT 59812, and requesting the fall 1987 issue. 
The cost is $3.00. Those interested in Professor Power’s response to 
Professors Johnson’s and Polzin’s articles should write directly to him at 
the Department o f Economics, University o f Montana, Missoula 59812.
On page 10 o f Maxine Johnson’s article, “The Rocky Mountain Front: 
Wilderness or Nonwildemess,” the author states that the Montana oil 
and gas severance tax is allocated among a local government block 
grant program operated by the state, the local governments themselves, 
and the state general fund.
The 1987 Montana Legislature eliminated the local government block 
grant program. The oil and gas severance tax now goes to the general 
fund, except that any increase in the tax collections in a county that are 
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